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(54) Range selection apparatus for an automatic transmission 



(57) A range switchover apparatus is disclosed, in- 
cluding a detent mechanism (8) for holding in respective 
shift positions a range switchover means operating unit 
(7) capable of switching over a switchover means, which 
switches over a shift range, among respective shift po- 
sitions, a driving force stopping unit (31,18/31,19) for 
preventing a driving force from the drive motor (1 2) from 
being transmitted to the range switchover means oper- 
ating unit, a stoppage controlling unit (31,28) adapted 
to detect a position of the range switchover means op- 
erating unit to control the driving force stopping unit so 
as to hold the range switchover means operating unit in 
a predetermined shift position of the detent mechanism, 
an environment detecting unit (24,27) for detecting an 
environment of the drive motor, and a rotation controlling 
unit for controlling the drive motor at a predetermined 
rotational speed in response to a state of the environ- 
ment detected by the environment detecting unit. The 
range switchover apparatus enables surely performing 
switchover of a switchover means of an automatic trans- 
mission. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

[0001] This invention relates to a range switchover 
apparatus for use in switchover of a running rang of an 
automatic transmission. 

2. Description of the Related Art: 

[0002] Conventionally, a range switchover apparatus 
for switchover of a running rang of an automatic trans- 
mission comprises a manual valve in the automatic 
transmission, and a shift lever connected to the manual 
valve by a shift cable and provided in a vehicle interior. 
This range switchover apparatus is constructed such 
that a driver operates the shift lever to there by switch 
over the manual valve via the shift cable. However, it 
has been demanded to increase freedom for a place 
where a shift lever is installed, at the request of a recent 
increase in freedom for a vehicle interior design in au- 
tomobiles and of an increase in types of a car derived 
from the same platform. 

[0003] A range switchover apparatus , which meets 
with such demand, is disclosed in Japanese Patent 
Laid-Open No. 190180/1995 and so on. With such 
range switchover apparatus, a motor is used to actuate 
a manual valve to perform switchover of running ranges, 
and driving of the motor is stopped upon detection of the 
manual valve being put in a target position. 
[0004] However, since conventional range switchover 
apparatuses are controlled independently of the rota- 
tional speed of the motor, in the case where the rota- 
tional speed of the motor is too great, the target position 
is in some cases passed considerably due to an in- 
crease in inertial forces of respective constituent mem- 
bers even when the manual valve stops the motor at the 
target position. 

SUMMARY OF THE INVENTION 

[0005] The invention has its object to provide a range 
switchover apparatus capable of surely performing a 
switchover of a switchover means of an automatic trans- 
mission. 

[0006] The above-mentioned problems are solved by 
a range switchover apparatus for automatic transmis- 
sions, according to a first aspect, comprising a range 
switchover means operating unit capable of switching 
over a switchover means, which switches over a shift 
range, among respective shift positions, a detent mech- 
anism for holding the range switchover means operating 
unit in the respective shift positions, a drive motor for 
driving the range switchover means operating unit, a 
driving force stopping unit for preventing a driving force 
from the drive motor from being transmitted to the range 



switchover means operating unit, a stoppage controlling 
unit adapted to detect a position of the range switchover 
means operating unit to control the driving force stop- 
ping unit so as to hold the range switchover means op- 
5 erating unit in a predetermined shift position, an envi- 
ronment detecting unit for detecting an environment of 
the drive motor, and a rotation controlling unit for con- 
trolling the drive motor at a predetermined rotational 
speed in response to a state of the environment detect- 
10 ed by the environment detecting unit. 

[0007] The invention according to a second aspect 
comprises a range switchover apparatus for automatic 
transmissions wherein the detent mechanism compris- 
es a plurality of recesses provided on the range switch- 
's over means operating unit to correspond to the shift po- 
sitions, and an engagement member capable of selec- 
tively engaging with and disengaging from the recesses, 
and the engagement member detects a position corre- 
sponding to an inlet of a recess corresponding to the 
20 predetermined shift position whereby the stoppage con- 
trolling unit transmits a stoppage signal to the driving 
force stopping unit. 

[0008] The invention according to a third aspect com- 
prises a range switchover apparatus for automatic 

25 transmissions wherein the driving force stopping unit 
stops the drive motor and actuates a brake. 
[0009] The invention according to a fourth aspect 
comprises a range switchover apparatus for automatic 
transmissions wherein the driving force stopping unit 

30 comprises a clutch for cutting off a driving force from the 
drive motor to the switchover means driving unit. 
[0010] The invention according to a fifth aspect com- 
prises a range switchover apparatus for automatic 
transmissions wherein the environment detecting unit 

35 comprises a voltage measuring device for measuring an 
electric source voltage of the drive motor. 
[001 1 ] The invention according to a sixth aspect com- 
prises a range switchover apparatus for automatic 
transmissions wherein the environment detecting unit 

40 comprises a temperature measuring device for measur- 
ing an oil temperature in the automatic transmission. 

BRIEF DESCRIPTION OF DRAWINGS 

45 [0012] The invention will be described in conjunction 
with the following drawings in which like features are 
designated with like reference characters, and wherein: 

Fig. 1 is a diagrammatic view showing an entire 
50 range switchover apparatus according to a first em- 
bodiment of the invention; 
Fig. 2 is an enlarged view showing a detent lever; 
Fig. 3 is a table indicating a duty ratio of a motor on 
the basis of a battery voltage and a temperature of 
55 a working oil in an automatic transmission; 

Fig. 4 is an operation flowchart of the range switch- 
over apparatus of Fig. 1 ; 

Fig. 5 is a view illustrating the operation of a detent 
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mechanism in the range switchover apparatus of 
Fig. 1; 

Fig. 6 is a diagrammatic view showing an entire 
range switchover apparatus according to a second 
embodiment of the invention; 
Fig. 7 is an operation flowchart of the range switch- 
over apparatus of Fig. 6; 

Fig. 8 is a view illustrating the operation of a detent 
mechanism in the range switchover apparatus of 
Fig. 6; and 

Fig. 9 is a view illustrating inlets corresponding to a 
rotating direction of the detent lever. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] When the drive motor (12) is started, the range 
switchover means operating unit (7) is actuated toward 
desired shift positions (P, R, N, D, L) to switch over the 
switchover means (2, 5). Simultaneously, the detent 
mechanism (8) repeats the operations of holding and 
releasing the range switchover means operating unit (7) 
in a shift position (P, R, N, D, L), which the range switch- 
over means operating unit (7) passes until it is switched 
over to the respective shift positions (P, R, N, D, L). Each 
time the range switchover means operating unit (7) is 
switched over to the respective shift positions (P, R, N, 
D, L), such switchover is detected by the stoppage con- 
trolling unit (31, 28). 

[0014] When the range switchover means operating 
unit (7) is switched over to a desired shift position (P, R, 
N, D, L), the stoppage controlling unit (31 , 28) actuates 
the driving force stopping unit (31 and 1 8, or 31 and 1 9) 
to prevent a driving force from the drive motor (12) to 
the switchover means driving unit (7). The range switch- 
over means operating unit (7) stops the switchover op- 
eration of the switchover means (2, 5), and is held in a 
desired shift position (P, R, N, D, L) by the detent mech- 
anism (8). Thus, the range switchover apparatus (1 or 
100) has switched over the automatic transmission to a 
desired shift position. 

[0015] However, the rotational speed of the motor 1 2 
changes depending upon the environment, such as fluc- 
tuation in battery voltage, a temperature of the working 
oil in the automatic transmission and the like. Mean- 
while, a time-lapse during deceleration and stoppage is 
inevitable due to inertia of respective parts until the 
range switchover means operating unit (7) actually 
stops after the driving force stopping unit (31 and 18, or 
31 and 1 9) such as a brake, clutch or the like is actuated 
to prevent a driving force from the drive motor (12) to 
the switchover means driving unit (7). Such time-lapse 
varies depending upon the rotational speed of the motor, 
and so the detent mechanism (8) cannot in some cases 
hold the range switchover means operating unit (7) in a 
desired shift position (P, R, N, D, L) correctly depending 
upon the duration of deceleration and stoppage. 
[0016] Hereupon, the rotation controlling unit (20) ad- 



justs the drive motor (1 2) so as to make the same rotate 
at a predetermined rotational speed, as by changing the 
duty ratio of the drive motor (1 2) in response to a change 
in the environment, detected by the environment detect- 
5 ing unit (24, 27). Thereby, the duration of deceleration 
and stoppage becomes constant at all times, and so the 
detent mechanism (8) correctly holds the range switch- 
over means operating unit (7) in a desired shift position 
(P, R, N, D, L). 

10 [0017] In addition, signs in parenthesis are markedfor 
convenience and easy correspondence with the draw- 
ings, and are not intended for limitation of the constitu- 
tion of the invention. 

[0018] A range switchover apparatus according to 
15 embodiments of the invention will be explained with ref- 
erence to the drawings. 

(First Embodiment) 

20 (Explanation of Constitution) 

[0019] Fig. 1 is a diagrammatic view of a range switch- 
over apparatus 1 of an automatic transmission. The 
range switchover apparatus 1 is adapted to actuate a 

25 manual valve 2, which serves as a switchover valve con- 
stituting a part of an automatic transmission such as 
multistage type automatic transmissions and continu- 
ously variable transmissions (CVT). The manual valve 
2 is contained in a valve body 3, which constitutes a part 

30 of an automatic transmission. The manual valve 2 is pro- 
vided within the valve body 3 to be movable in directions 
indicated by an arrow A and an arrow B, corresponding 
to an axial direction of a spool 2a of the valve. The au- 
tomatic transmission can be sequentially switched over 

35 to P, R, N, D and L ranges from a side of the arrow B to 
a side of the arrow A in the figure by moving the manual 
valve 2 in a direction of the arrow A and in a direction of 
the arrow B. An engagement groove 2c composed of 
two circular disks 2b, 2b is formed on a tip end of the 

40 manual valve 2 on the side of the arrow A. A detent lever 
(range switchover valve operating unit) 5 engages with 
the engagement groove 2c via a pin 5a provided on an 
arm portion 5B of the detent lever 5. 
[0020] The detent lever 5 has a sheet-shaped body 

45 5c as shown in Fig. 3. Five range engagement grooves 
5d, 5e, 5f , 5g and 5h are formed at predetermined spac- 
ings on an upper portion of the body 5c as viewed in the 
figure. The respective range engagement grooves 5d, 
5e, 5f, 5g and 5h are arranged in this order from a right 

50 side in the figure to correspond to the ranges "P", "R", 
"N", "D" and "L" of the automatic transmission. Also, the 
arm portion 5b provided with the above-mentioned pin 
5a projects rightward of the body 5c as viewed in the 
figure. A parking rod engaging hole 5i for driving of a 

55 parking mechanism in the P range (not shown) is formed 
on and extended through a leftward portion of the body 
5c as viewed in the figure. Also, a rectangular-shaped 
engagement hole 5j t through which a range control shaft 
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7 described later is inserted, is formed on and extended 
through a substantially central portion of the body. 
[0021] Provided on an upper portion of the five range 
engagement grooves 5d, 5e, 5f, 5g and 5h of the body 
5c is a detent spring 9 composed of a sheet spring and 5 
fixed at one end thereof to the valve body 3 or a casing 
of the automatic transmission or the like. A roller 9a (en- 
gagement member) rotatably supported on a tip end of 
the detent spring 9 is biased downward in Fig. 1 by the 
elasticity of the detent spring 9 to fit into and engage 
with one of five range engagement grooves 5d, 5e, 5f , 
5g and 5h. Also, the rod-shaped range control shaft 7 
engages with the engagement hole 5j of the body 5c to 
be made integral with the detent lever 5. The detent le- 
ver 5, the detent spring 9 and so on constitute a detent 
mechanism 8. 

[0022] The range control shaft 7 is formed at its left 
tip end with an engaging portion 7a having a rectangu- 
lar-shaped cross section. A valve drive device 1 0 is con- 
nected to the engaging portion 7a. The valve drive de- 
vice 10 is mounted on a cover of the automatic trans- 
mission or the like. The valve drive device 1 0 has a box- 
shaped casing 11 . The casing 11 mounts thereon a DC 
drive motor 12. The drive motor 12 is provided with a 
brake 19 for rapidly stopping the rotation of the motor. 
A worm 12b is mounted on an output shaft of the drive 
motor 12. The worm 12b meshes with a worm wheel 
(not shown), which is rotatably supported on the casing 
11. A gear 15 is provided on the worm wheel to rotate 
together with the worm wheel (not shown). 
[0023] A large gear 1 6a of a two-stage gear 1 6 rotat- 
ably supported on the casing 11 can mesh with the gear 
15. The two-stage gear 16 comprises a small gear 1 6b 
having a half of a pitch circle radius of the large gear 
16a and the large gear 16a formed therewith to be co- 
axial and integral therewith. 

[0024] The small gear 16b meshes with an output 
gear (not shown), which has a pitch circle radius four 
times that of the small gear 1 6b. The output gear is ro- 
tatably supported on the casing 11 . Further, the output 
gear is formed centrally thereof with a rectangular- 
shaped engagement hole 17a. The above-mentioned 
engaging portion 7a of the range control shaft 7 fits into 
and engages with the engagement hole 17a. 
[0025] Connected to the drive motor 1 2 and the brake 
1 9 is a range control unit (rotation controlling unit) 20 for 
controlling the entire range switchover apparatus 1 . The 
range control unit 20 is connected to a shift lever position 
detecting unit 21 . The shift lever position detecting unit 
21 is connected to a shift lever 22. Connected to the 
range control unit 20 is a voltage meter (environment 
detecting unit) 24 for measuring a voltage of a battery 
23 connected to the motor 12. 

[0026] Further, connected to the range control unit 20 
is an automatic transmission control unit 26 for control- 
ling an automatic transmission 25. Connected to the au- 
tomatic transmission control unit 26 is an oil temperature 
sensor (environment detecting unit) 27, which is provid- 



ed in the automatic transmission 25 to measure a tem- 
perature of a working oil in the automatic transmission 
25. Also, connected to the range control unit 20 is a po- 
sition sensor (stoppage controlling unit) 28, which is pro- 
vided on a stationary member (not shown) to detect po- 
sitions of the range engagement grooves 5d, 5e, 5f, 5g 
and 5h of detent lever 5. The position sensor 28 detects 
a body 36 being detected, provided on inlets, described 
later, of the respective range engagement grooves 5d, 
5e, 5f, 5g and 5h to detect the range engagement 
grooves 5d, 5e. 5f, 5g and 5h. 

[0027] The range control unit 20 comprises, as shown 
in Fig. 3, a RAM 1 (29) for storing a battery voltage 
measured by the voltage meter 24, a RAM 2 (30) for 
storing an oil temperature in the automatic transmission 
25, measured by the oil temperature sensor 27, and a 
CPU (driving force stopping unit, stoppage controlling 
unit) 31 for storing a duty ratio of the motor 1 2 and con- 
trolling the rotational speed of the motor 1 2 on the basis 
of the duty ratio and for controlling the operation of the 
brake 1 . 

(Explanation of Operation) 

[0028] An explanation will be given on the basis of a 
flowchart shown in Fig. 4. 

[0029] At the start of or during the running of a vehicle, 
when the shift lever 22 is switched over, the shift lever 
position detecting unit 21 detects a switchover position 
of the shift lever 22 to inform the CPU 31 of the range 
control unit 20 of the same (section SI). The CPU 31 
starts the motor 12 so as to rotate the detent lever 5 to 
a position where the range engagement grooves 5d, 5e, 
5f, 5g, 5h corresponding to ranges corresponding to 
switchover positions of the shift lever can engage with 
the roller 9a (section S2). 

[0030] At this time, information about battery voltage 
measured by the voltage meter 24 is stored in the RAMI 
(29), and information about temperature of the working 
oil in the automatic transmission 25, measured by the 
oil temperature sensor 27 is stored in the RAM 2 (30). 
[0031 ] The CPU 31 sets a duty ratio from the informa- 
tion about battery voltage and the information about oil 
temperature on the basis of TABLE of duty ratio shown 
in Fig, 3 (section S3). In addition, the duty ratio is a ratio 
of a movable time to a total time, for example, in a given 
time. The motor 12 rotates forward or rearward at a ro- 
tational speed corresponding to the duty ratio (section 
S4). Then the range control shaft 7 rotates a predeter- 
mined angle in a direction of an arrow C or an arrow D 
in Fig. 1 through the worm 1 2b, worm wheel (not shown), 
gear 15, two-stage gear 16, and output gear (not 
shown). The detent lever 5, pin 5a, and the arm port ion 
5b also rotate in the direction of the arrow C or the arrow 
D. When the pin 5a has rotated a predetermined angle, 
the spool 2a of the manual valve 2 engaging with the 
pin 5a via the engagement groove 2c is moved in a di- 
rection of the arrow A or the arrow B. The range of the 
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manual valve 2 is sequentially switched over to the P - 
R - N - D - L ranges from the side of the arrow B. 
[0032] In the course of such switchover, the position 
sensor 28 sequentially detects the range engagement 
grooves 5d, 5e, 5f, 5g and 5h, which engage with the 
roller 9a. When the position sensor 28 has detected the 
range engagement groove corresponding to the switch- 
over range of the shift lever 21 (section S5), the CPU 
31 cuts off an electric source to the motor 12 to actuate 
the brake 18 (section S6) to stop the motor 12. Accord- 
ingly, the manual valve 2 is switched over to a range 
corresponding to the switchover range of the shift lever 
21. 

[0033] An operation characteristic of a feature of the 
embodiment will be explained below. 
[0034] In the operation, when the CPU 31 stops the 
motor 12 with the brake 18, the detent lever 5 stops its 
rotation. During a time interval until the detent lever 5 
actually stops its rotation after the motor 12 is stopped, 
the detent lever 5 may rotate due to inertia of respective 
parts and stop its rotation before the roller 9a falls down 
into a valley of the range engagement groove or after 
the roller passes a valley of the range engagement 
groove. In such case, range switchover of the manual 
valve 2 may become incorrect and so switchover oper- 
ation of the automatic transmission 25 may not be ef- 
fected smoothly. 

[0035] The range switchover apparatus 1 according 
to the embodiment takes account of inertia of respective 
parts such that when the detent lever 5 rotates in a di- 
rection of an arrow D as shown in Fig. 5, the position 
sensor 28 detects the roller 9a being caused by the elas- 
tic force of the detent spring 9 to pass a position where 
the detent Iever5 is drawn in, and an inlet 5f of the range 
engagement groove (for example, the range engage- 
ment groove designated by a character 5f) coming to 
the roller 9a, and cuts off an electric source to the motor 
12 to actuate the brake 1 8, thereby causing a valley 5f" 
to bear the roller 9a. 

[0036] In addition, since it is difficult for the valley 5f 
to surely bear the roller, the range engagement groove 
5f bears the roller 9a in some region (a detent lever ro- 
tation stopping region W) around the valley 5f". The re- 
gion W is set in a range of error in range switchover of 
the manual valve 2, and is one, in which oil pressure is 
generated due to the range switchover of the manual 
valve 2. 

[0037] However, even when timing for stopping the 
motor 12 is set taking account of inertia of respective 
parts, the roller 9a cannot be in some cases born within 
the detent lever rotation stopping region W because the 
rotational speed of the motor 1 2 changes due to chang- 
es in the environment, such as fluctuation in battery volt- 
age, influences due to heat of the working oil in the au- 
tomatic transmission and the like. 
[0038] In order to prevent such inconvenience, with 
the range switchover apparatus 1 according to the in- 
vention, in section S2 and section S3 the CPU 31 further 



selects a duty ratio in Fig. 3 in accordance with the bat- 
tery voltage and the oil temperature in the automatic 
transmission to control the rotational speed of the motor 
1 2 on the basis of the duty ratio and to actuate the brake 
5 18 in a correction region H for the braking position 
shown in Fig. 5 to surely bear the roller 9a within the 
detent lever rotation stopping region W. 

(Second Embodiment) 

[0039] While the range switchover apparatus 1 ac- 
cording to the first embodiment stops the motor and ac- 
tuate the brake when rotation of the detent lever 5 
should be stopped, a range switchover apparatus 100 
according to a second embodiment provides a clutch 
(driving force stopping unit) 1 9 in place of the brake, and 
stops the rotation of the detent lever 5 by releasing the 
clutch 19 and cutting off transmission of driving force of 
the drive motor. 

[0040] In addition, the range switchover apparatus 
1 00 according to the second embodiment is constructed 
such that the clutch 1 9 is provided in place of the brake 
18 in contrast to the range switchover apparatus 1 ac- 
cording to the first embodiment and the CPU 31 controls 
releasing and actuation of the clutch 19, and so the 
same parts as those in the range switchover apparatus 
1 according to the first embodiment are designated by 
the same characters with an explanation thereof being 
omitted. 

(Explanation of Operation) 

[0041] An explanation will be given on the basis of a 
flowchart shown in Fig. 7. 

[0042] Atthestartof orduringthe running of a vehicle, 
when the shift lever 22 is switched over, the shift lever 
position detecting unit 21 detects a switchover position 
of the shift lever 22 to inform the CPU 31 of the range 
control unit 20 of the same (section S11). The CPU 31 
starts the motor 12 so as to rotate the detent lever 5 to 
a position where the range engagement grooves 5d, 5e, 
5f, 5g, 5h corresponding to ranges corresponding to 
switchover positions of the shift lever can engage with 
the roller 9a (section S12). 

[0043] At this time, information about battery voltage 
measured by the voltage meter 24 is stored in the RAMI 
(29), and information about temperature of the working 
oil in the automatic transmission 25, measured by the 
oil temperature sensor 27 is stored in the RAM2 (30). 
[0044] The CPU 31 sets a duty ratio from the informa- 
tion about battery voltage and the information about oil 
temperature on the basis of TABLE of duty ratio shown 
in Fig. 3 (section S13). The motor 1 2 rotates forward or 
rearward at a rotational speed corresponding to the duty 
ratio (section S14). Then torque of the motor is trans- 
mitted to the worm 12b, worm wheel (not shown), gear 
1 5, two-stage gear 1 6, output gear (not shown) and the 
range control shaft 7. And the spool 2a of the manual 
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valve 2 is moved in a direction of the arrow A of or the 
arrow B of the pin 5a, The range of the manual valve 2 
is sequentially switched over to the P - R - N - D - L 
ranges from the side of the arrow B. 
[0045] In the course of such switchover, the position 5 
sensor 28 sequentially detects the range engagement 
grooves 5d, 5e, 5f, 5g and 5h, which engage with the 
roller 9a. When the position sensor 28 has detected the 
range engagement groove corresponding to the switch- 
over range of the shift lever 21 (section S15), the CPU 
31 releases the clutch 19 (section S1 9) to stop the motor 
12. Accordingly, the manual valve 2 is switched over to 
a range corresponding to the switchover range of the 
shift lever 21. 

[0046] An operation characteristic of a feature of the 
embodiment will be explained below. 
[0047] In the operation, when the CPU 31 releases 
the clutch 19, transmission of the driving force of the 
drive motor is cut off, and the detent lever 5 stops its 
rotation. During a time interval until the detent lever 5 
actually stops its rotation after the clutch 1 9 is released, 
the detent lever 5 may rotate due to inertia of respective 
parts and stop its rotation without the roller 9a surely 
failing down into a valley of the range engagement 
groove. 

[0048] The range switchover apparatus 1 00 accord- 
ing to the embodiment also takes account of inertia of 
respective parts such that as shown in Fig. 5, the posi- 
tion sensor 28 detects the inlet 5f of the range engage- 
ment groove (for example, the range engagement 
groove designated by a character 5f) coming to the roller 
9a so that the roller 9a is born in some region (a detent 
lever rotation stopping region W) around the valley 5f 
of the range engagement groove 5f . 
[0049] However, because the rotational speed of the 
motor 12 changes due to changes in the environment, 
such as fluctuation in battery voltage, influences due to 
heat of the working oil in the automatic transmission and 
the like, in section S12 and section S1 3 shown in Fig. 3 
the CPU 31 selects a duty ratio in Fig. 3 in accordance 
with the battery voltage and the oil temperature in the 
automatic transmission to control the rotational speed 
of the motor 1 2 on the basis of the duty ratio. Therefore, 
the range switchover apparatus 1 00 according to the in- 
vention actuates the clutch 19 in a correction region G 
for the clutch release position shown in Fig. 8 to surely 
bear the roller 9a within the detent lever rotation stop- 
ping region W. 

[0050] In addition, while an explanation has been giv- 
en to the operation in the case where the detent lever 5 
in the range switchover apparatuses 1, 100 according 
to the first and second embodiments rotates in the di- 
rection of the arrow D, ft rotates in some cases in the 
direction of the arrow C. In Fig. 9, a position of the detent 
lever 5 relative to the roller 9a at the time of actuation 
of the brake and at the time of release of the clutch is in 
the vicinity of a point E (in the vicinity of inlets 5d\ 5e\ 
5f, 5g' and 5h') in the case where the detent lever 5 ro- 



tates in the direction of, the arrow D, and is in the vicinity 
of a point J (in the vicinity of the inlets 5d' , 5e' , 5f, 5g' 
and 5h') in the case where the detent lever rotates in the 
direction of the arrow C. In addition, the range engage- 
ment groove indicated by the character 5d is formed to 
have a valley of greater depth than that of the other 
range engagement grooves. 

[0051] Further, because the detent lever 5 is biased 
by the roller 9a, which is provided on the detent spring 
9 with elasticity, it seems that in the case where the roller 
9a abuts against an inclined surface of the range en- 
gagement groove, the detent lever is exerted by the bias 
of the roller 9a to rotate to enable bearing the roller 9a 
on the valley of the range engagement groove. Howev- 
er, the detent lever hardly rotates biased by the roller 9a 
because there is provided the wo rm 1 2b for decelerating 
the rotation of the motor 12. 

[0052] According to the invention of the first aspect, 
the rotation controlling unit adjusts the drive motor so as 
to make the same rotate at a predetermined rotational 
speed in response to a state of the environment detect- 
ed by the environment detecting unit, whereby after the 
driving force stopping unit prevents transmission of a 
driving force from the drive motor to the range switcho- 
ver valve operating unit, the detent mechanism can cor- 
rectly hold the range switchover valve operating unit in 
a desired shift position to surely and smoothly perform 
a shift range switchover of the automatic transmission. 
[0053] In the case where as in the invention of the sec- 
ond aspect, the stoppage controlling unit transmits a 
stoppage signal to the driving force stopping unit when 
the engagement member in the detent mechanism de- 
tects a position corresponding to an inlet of a recess cor- 
responding to a predetermined shift position, the detent 
mechanism can correctly hold the range switchover 
valve operating unit in a desired shift position to correctly 
perform switchover of the switchover valve even when 
a driving force from the drive motor is not transmitted to 
the range switchover valve driving unit and the range 
switchover valve driving unit does not stop instantly. 
[0054] In the invention of the third aspect, when the 
driving force stopping unit stops the drive motor and ac- 
tuates the brake, the switchover valve can be correctly 
performed by rapidly stopping the drive motor and cor- 
rectly holding the range switchover valve operating unit 
in a desired shift position. 

[0055] As in the invention of the fourth aspect, in the 
case where the driving force stopping unit is a clutch for 
cutting off a driving force from the drive motor to the 
switchover valve driving unit, the range switchover valve 
operating unit can be correctly held in a desired shift 
position to correctly perform switchover of the switcho- 
ver valve. 

[0056] A range switchover apparatus is disclosed, in- 
cluding a detent mechanism for holding in respective 
shift positions a range switchover means operating unit 
capable of switching over a switchover means, which 
switches over a shift range, among respective shift po- 
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sitions, a driving force stopping unit for preventing a driv- 
ing force from the drive motor from being transmitted to 
the range switchover means operating unit, a stoppage 3. 
controlling unit adapted to detect a position of the range 
switchover means operating unit to control the driving 5 
force stopping unit so as to hold the range switchover 
means operating unit in a predetermined shift position 
of the detent mechanism, an environment detecting unit 4. 
for detecting an environment of the drive motor, and a 
rotation controlling unit for controlling the drive motor at 10 
a predetermined rotational speed in response to a state 
of the environment detected by the environment detect- 
ing unit. The range switchover apparatus enables surely 
performing switchover of a switchover means of an au- 5. 
tomatic transmission . 15 



Claims 

1 . A range switchover apparatus for automatic trans- 20 6. 
missions, comprising: 

a range switchover means operating unit capa- 
ble of switching over a switchover means, 
which switches over a shift range, among re- 25 
spective shift positions; 

a drive motor for driving the range switchover 
means operating unit; 

a driving force stopping unit for preventing a 
driving force from the drive motor from being 30 
transmitted to the range switchover means op- 
erating unit; 

a stoppage controlling unit adapted to detect a 
position of the range switchover means operat- 
ing unit to control the driving force stopping unit 35 
so as to hold the range switchover means op- 
erating unit in a predetermined shift position; 
an environment detecting unit for detecting an 
environment of the drive motor; and 
a rotation controlling unit for controlling the *o 
drive motor at a predetermined rotational speed 
in response to a state of the environment de- 
tected by the environment detecting unit 

2. The range switchover apparatus for automatic 
transmissions according to claim 1 , wherein the 
range switchover means comprises a detent mech- 
anism for holding the range switchovermeans op- 
erating unit in the respective shift positions, the de- 
tent mechanism comprises a plurality of recesses so 
provided on the range switchover means operating 
unit to correspond to the shift positions, and an en- 
gagement member capable of selectively engaging 
with and disengaging from the recesses, and the 
engagement member detects a position cone- 55 
sponding to an inlet of a recess corresponding to 

the predetermined shift position whereby the stop- 
page controlling unit transmits a stoppage signal to 



the driving force stopping unit. 

The range switchover apparatus for automatic 
transmissions according to claim 1, wherein the 
driving force stopping unit stops the drive motor and 
actuates a brake. 

The range switchover apparatus for automatic 
transmissions according to claim 1, wherein the 
driving force stopping unit comprises a clutch for 
cutting off a driving force from the drive motor to the 
switchover means driving unit. 

The range switchover apparatus for automatic 
transmissions according to claim 1 , wherein the en- 
vironment detecting unit comprises a voltage meas- 
uring device for measuring an electric source volt- 
age of the drive motor. 

The range switchover apparatus for automatic 
transmissions according to claim 1 , wherein the en- 
vironment detecting unit comprises a temperature 
measuring device for measuring an oil temperature 
in the automatic transmission. 
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